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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic electroluminescent element to suppress 
the reduction in luminance in driving by specifying the quantities of lithium contained by a 
negative electrode and a metal regulated in work function, respectively, in an 
electroluminescent element. 

SOLUTION: In an organic electroluminescent element having at least a positive electrode, an 
organic light emitting layer, and a negative electrode successively provided on a base, the 
negative electrode is formed of an alloy containing magnesium, lithium, and a metal having a 
work function of 4.0eV or more (preferably, silver, indium). The content of the lithium is set 
to 0.002-2 atomic %, preferably 0.01-1.5 atomic % to the whole alloy, and the content of the 
metal having the work function of 4.0eV or more to 1-30 atomic %, preferably 5-20 atomic % 
to the whose alloy. The negative electrode layer preferably has a thickness of about 10nm or 
more and 1000nm or less. Thus, an organic electroluminescent element in which the stability 
of film of the negative electrode is improved to suppress the reduction in emitting luminance. 
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4. 0 e VK±<B&B£$WT££&rt>S&9, 
AOtWO. o 0 2 — 2H : f : %T*OS.t?tt*l8SS: 
**4. 0 e V«±<D&«<D$*fi*t 1 ^ 3 OUTPUT* 

HMOS 2] tfc^|S»**4. OeV^±(Z)iI^ 
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[0 0 0 2] 

mmomn »«ai<o*»«* (el> m^t 
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[0 0 0 4] #$5St£J1 £LTte> #U 

x-U>ti — U» (Nature, 3 4 7 #, 539 
H, 1 9 9 0*;Appl. Phys. Lett. , 6 
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5- (2' -X^K^y + y) -1, 4-^x^ 
U- > fc*— U- >] (Appl. Phys. Lett. , 5 
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1 9 8 21, 1 9 9 1^;Thin Solid 
Films, 2 16t, 96 H, 1 9 9 2^;Nat 
ure, 3 5 7^, 4 7 71, 1 9 9 2^), #U (3 
-7Jl^Jl^y^» (Jpn. J. Appl. Ph 
y s . , 3 0#, L 1 9 3 8I, 1991^; J. Ap 
pi. Phys. , 7 2f, 5 6 4 H, 1 9 9 2$)^ 

g, 6 1S, 1 04 41, 1 9 9 2¥) fcBHKSnT^ 
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(ffl¥2 - 1 5 5 9 5#£tfR) , tUUzsVA 
(Appl. Phys. Lett. , 6 8#, 147 
H, 1 9 9 6^) ^ JJR^^ACaS^'Jf-^A?: 

mmLfcT)i^-<y2±&& wws-i 21172^ 

(*SBfl¥4 - 2 3 3 1 9 4*Hi«> m<Ott&fi 
[0 0 0 6] 

l^tiEL^TIl ELSE#tt»«*>&ffiA3ttfc 
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So 
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mwvmmvMm] kt. xRwommELm^z-D 

To a«l»4*36i|i©#«EL*^©3fci$#£&*t>© 

v v 7 4 ji/A^->— b&&m t»e.n5^. ^f^xfltt, 
[ooio] a«i±ctt»se2**K:tte)ns^ £ 

©RiffiJB 2 £ LTfciilflf. TJVS.-VJ*. & 

7V>7. Sfcl^4, #U (3-^fAf*7i» ^©31 
ttt£i«7HM£ !c J: 0 *>* 3 ft 3 . *« JR ©J« , 
X/ty^U^tt. JtaS3«#J£«C«t»3ff*)ftaC4:«i 

SS-htrm^-r-SCtlctO^f 5 -5. M 

IC, #«tt»^©*£»4flWS£K:<fc>5iattaS«-tK 

#•5 (Appl. Phys. Lett. , 6 0t, 27 

i ii, 1992^) . ±mz>mmmitmfcz> < tom.-cM 

[0 0 11] RiffiJf 2 ©JP#.«, «Bit*aWtti:± 
0 »9itta*j&B£:3ft**£tt. oJSi}£©iS 

i&sj5# 6 0 %£Uh. if* L<tt8 0 %U±.mM-tZ> Z. i 
#H£L<. £©«£\ JP*te, 5~1 0 0 0n 

m. $f£L<t4 1 0~5 0 0 nmiKTSS. ^RgWC 

Kte±iE©l^ffiJf £S&<54fclKT-«l§-r 5 n t fe bT^T- 

[0 0 12] KMIJB2 0±ICfa*«SE5ttB3 39«»W-6ft 

ai«Msj:<WB^u 5B5tr4=»»*»e.»fiRSft*. a 

*\ ^0*«5E3tlB3tt«Jt3a*0|Rl±©fcae>K, 0 2 
CSTJ: 3 C IE7LIM&JB 3 a t«?^jH^ 3 b Kft-fiJ 

LTtME^wajicrsiiij^fffcfta (a pp i. Ph 

ys. Lett., 5 im, 9 1 31, 1 9 8 7^) . 

SlCIEa^jtffl3 att> 11 3 ICtrTJ: 5 ICIETL© 
ffiA5-3EICfi^-r-5IE?LaA^ 3 a 1 <tIE?L©lflj2i£i 

izm.?jE7immm 3 a 2 »c«-«uK»«tt©iai±3&«w-e 

ftTl^-5 (Appl. Phys. Lett. , 6 5#, 
8 0 71, 1994^). 
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@3 a 1 ©#&<!: LTte, (MM 2 6©jEILffiA8WS 

(Mol. Cryst. Liq. Cryst. , 211 
#, 431 S, 1992 Appl. Phys. Le 
t t. , 6 5t, 8 0 71, 1 9 9 Am *f&miZ>Z. 

(cfcoTricilSft*. jE7LffiAli©«JPf4** 1-10 
Onm, $f£L<f45~5 0 nmT*5. £©f$<^&* 

— *K:»B!t'r*fc«>ctt. xsitft* s <t<ffl^bn 

*. JEH&.XM 3 a l©_tlctt. IE7LMSUI3 a2« 
g^ft^. lEfLftAB (C <fc o Tt£A 2 ftfclEfl £IE?Ltti 
3&JB'vay\SftS&«>£, IE?LI*ayB©-r*Wt#5 i > 

-> r ;^IE?LffiA»©< ■* >fc^r > ~> 0 /h 3 t> 

[0 0 14] C©«fc3fcmt»a&{fc-&#l<!:L--n4. 
tf, $$MHS 5 9- 1 9 4 3 9 3 #4i«Rtf*BI«r«FfB 

4, 1 7 5, 9 6 0^Wiffl#©SRl 3~ 1 4m\zmm.i£ 
ft-5. N, N' -S^x-^-N, N' - O-^^ 
7ir;W -1, 1' -f7i^-4, 4' -y7S 
> : 1 , 1 ' -ex (4-^-p- h'J;i/75/7iZ 
;U) i/t;u^\^> : 4, 4' -k'X ii?y 3l—)17 5. 

¥2-31159 lfMCSSnstH?'/^ 
4*1. #g#fFSS4, 9 5 0, 9 5 0^«ffl#(C^$ft-5 

^^yit^m^m^f sns. r.fte>©{t-&f»tt. # 
«t^. ±iH©<t^-4*i^t-. tf^;i/*;WN*V— 

(Appl. Phys. Lett. , 59 
#, 2 7 6 OH, 1991^) ISWlS^ttft***^ 6 
ftS„ 

[0 0 15] ±C©#«jE?LHS6»»J4a#ffi*«'»ttJK 

^^»i*(cJ;0Jg)S3ft«>. ^fc©*£te. Wt8iE?L^ 
mit-e,®)*— StA±t^(C «fc OIEdFL© h77 

ttat^ffl<f©«iiosi**aiujsi!iufca*»**ii« 

L. Xtf>n-hffi^©73ffitcJ;0l^ffi)l. Xtt. IE7L 

KtK»4»*PS*«#t»iIE?L»»«ftfiT*«*0-C. ^ 

[0 0 16] Jfcg«*ffi©«*fcf4. WSIIEJLtaaW 
*«^i§rt(Cl9:e3ftfe-5^^»CAft. «^#8§rtS: 
jl^7SW^#>7 P -ei O-'Tor rCSTSPftLfc^. 
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<Dmm\Z, ilfg\ 10~3 0 0 nm. ff$L<«30~ 
[0 0 17] iE?L<*aS»©#»ibT»4*«ft:^*©« 

tt. p^-fei^wtffi^^tf en*. cne>©*stsiE 
^miEjimmmtmm\z, mnt, io~3oonm, 

*f*L<(4 30~100 nmf*5. 

[0018] jEnmmmo^izum^mmms b-tmi-t 

l>TBMI*»6©* : Fea*J:<iE?L(iaUiO*lflIK:«a 

L-j^fcttHMbfltt*:**^ HCSfttt 
[0 0 19] dWJ^fc&fr&jSfcTtmtL-Ttt. 5=" 

-5i78ifM) . 8-tHn+->^yj>©7;i' 
5 O^JB«# (ttHHB 59-194393 
■#^$B) , i^P'O^v'X^KSSH* 0BW2-2 8 

9 6 7 s#&«) . *v j >mmvt mm^-2 - 2 8 9 

2 1 6 7 9 H*&«) . AsOifymmfc 
1-245087 #&*g, 1^2-222484 

^&«> - u>mm& - 1 8 9 8 9 0^ 

B3-7 9 1««l) . ?-7'J Xt^fe 
2- 1 9 1 6 9 4#4i«, B3-7 9 2 #£ft) , #± 
(Wl -2 5 6 5 8 4) . -/XfU;Hf7y 



t-Bu 



>^#{$: («H¥2-2 5 2 7 9 3*»&«) . p-7i 
-U>if&®> (#18.^3- 3 3 1 8 3^ffi) . ^Tv 5 
7 >/P fcf U ->*>18i»# 3-3 7 2 9 2^ 

ft). t!nnt;U3?>«»# (WWW 3- 3 7 2 9 3^ 

4i«> , i-7^vi;>mmft mmy-3-2 03982 

[0020] dnsroft^ttSffl^fcW^VHfti&B 
r. 

[0 0 2 1] 

££*.-5@WC. 0"J;Ui. 8-t h*D^->^y U>«T 

■yfflmTtfeS&F-^-rSdi (J. Appl. Phy 
s. , 6 5f, 36 1 OH, 1 9 8 9^) fcfrtoftT^ 

trntu-cfcaoflBte** 1 0-»~ 1 0=EJI% K-y 
3 b omm a. as. 10-20 

Onm, ff$L<a3 0~10 0nmtJ65. 
[0 0 2 2] *tfttt?tft£JBfe«^?Llfe&n£:H#<a 

^6ft«. *«EL*^©5B£«¥*EK:ifl±;*-B-*# 
[0 0 2 3] 

[Yt 1 ] 



t - B u 




[0 0 2 4] 
lit 2] 




t — B u 



[0 0 2 5] frot+fyW-JHIi* (Ap p 1 . 
Phys. Lett. , 55 #, 1489 H. 1989 
f?) ^»-€-ne>&PMMA^©»BB^7>f(Ufc^ (App 
1. Phys. Lett., 6 If, 2 7 9 31, 19 
9 2 50 . Xtt. nS!**<l:#aK«{t-> , J3>. 

13c©I»lt ffiflt. 5~2 0 0 nm. ifSKttl 
0~ 1 0 0 nm?*5. 

[0 0 2 6] *&. ttflE#IB&fTfcttt>¥IB£!®#tft9e 



7tg3i:LT«. ftlc^tffc^'J (p-7i-l/>h'r 
U» (Nature, 3 4 7S, 5 3 91, 1 9 9 0 
^; App I. Phys. Lett. , 61 #, 279 
3S, 1 9 9 2*P) , #U [2-* h*->, 5- (2 ' 
-XtMI/'\^V*-» -1, 4-7irl/>t-U>] 
(Appl. Phys. Lett., 5 8#, 1982 
H, 1991^;Thin Solid Films, 
216 #, 9 61, 1 99 2¥;Nature, 357 
#, 4 7 71, 1 9 9 2^) , stfij {Z-7 )V^r)l^ 
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y^y) (Jpn. J. Appl. Phys. , 30 

L1938H, 1991$; J. Appl. Phy 
s. , 7 2*. 5 6 4E 1 9 9 2$) «(0«a^*f» 

^»*m*fi£Lfc* OSflJttS. 6 18, 10 44 
H, 1 9 9 2$) 
[0 0 2 7] :£7)±C, H«B4««»JGacSiT.S. 1*1111 
4 3 b KH^SffiA-f S 

7^y^7A, U^ARtftt^HS:?^. OeVfetl 
tHb&. 

[0 0 2 8] «^(BffiA£*SK"r*;fc#, U^A^ 

02-2Jgf%, *?£L<teO. 01-1. 51g^%T 
ft*«a[*«4. OeV£UiO*JRtt* ±i:bTl 

ttWMfcSM. 0 e VJX-b<0&JB£W»4* 

[0 0 2 9] |ft«JHoni«(4a« 1 nmail 0 

0 0 0 nmHTOO, »*b<ttl 0 nm£t±l 0 0 

[0 0 3 0] 



[0 0 3 1] ^££#1 1 
H2K3S-r«Jfi**TT-&W*EL* : F*etTO*ft-rfP 

»Lfc, ^^xs=E_tt'-r >s^a • xxmtm (it 

O) j8M»SKS:l 2 0nmiftabfc ! bOS:7''fe h>T 
jB**«c»» IS*"?*** < yyPtf^T^n-^T® 

1 0~ 6 To r rKTJca-&ST*tK*#>^*ffl^^T# 
[0 0 3 2] W«IEaffiA»»»£bT, Tiasiifi^ 

(i-i) •estosn5«7^Di/7^>fc^»* : E , J 

Stffi«« 2 x 1 0 " 6 T o r r X\ 2 n m/# 

7?»t), «»ll#rai»4 5f>7?lfiW2 0nmC0#«]ETL 

axfaaiB 3 a 1 

[0 0 3 3] 
[ft 3] 



( I - l ) 





[0 0 3 6] &tC, #««^BSJH*<fctf^JB<0*m 

£LT> TfEHSiSxt (E-l) T*bSW8-tKP 
*i/3rJ U — ^Aftfl^ A 1 (C 9 H 6 N 

(D-l) -CSfcSns;i/^U>«:ffl^^T±IE#«IE?L 

ce>7}^ hwwoA^fe-s-aa^ja^tta 1 0-3 2 or 



[0 0 3 4] ^(C*«IEdFLfiiillB«^iUT, TEi« 

a (H-i) T*fcsn*»»»E7 r 5>ft:'&«*-ir7 5 

2 0-2 6 01Cfl!)«H"C«»Ufc. &*Kr<0*a5tftt3 
X 1 0- 6 To r rT% lfBim2^0 0#TKJ*6 0 n 
m<7>W$IIE?L¥gii2IJi 3 a 2 

[0 0 3 5] 

Mt4] 



( H — 1 ) 



O^SBT, K— /1> KZ)AofcSt3«(Z)fla[ttl 3 0- 
1 4 0t«T«lL *#«r<Z>X£l£tt3 X10 
" 6 T o r r . 2&SR$mfr4 3^30^, Kfftt 7 5 n mT 

fee 

[0 0 3 7] 
Ht5] 
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[0 0 3 8] 
Wt6] 




CD-i > 



^y^A, ttavu^^ACD^wstt-tn^n, 91. 

8®^%, 7. 8gf%M , 0. 4fif%t*ofc. £ 
(Dm^&mM^&S 0mA/ cm 2 (D^MMV^-^M^ 

\*1 OBSIHTftofc. 
[0 0 4 0] gg2fS0»J 2 

ttifitn^n9 0. lRf%, 8. SJH^Rtf 
1. 4EW"e»oft. ^<7)iRTS«aESBflE9 0mA/ 
cm 2 03E«8lETB»iLfcWp., «JWW^<£> 8#J£T*fflS 

[0 0 4 1] it«£« 1 

Tftofc. C^^iSf 19 OmA/cm 2 

HO. 5RPMT?»o/t. 
[0 0 4 2] Jttt«2 



1 1. 



8. 6M^%Rr/3. 2K : ?%T*ojfc„ CCT)^ 
^^m«t^S9 0mA/ cm 2 <&S«8fn?tt»Lfcll^ 

[0 0 4 3] jtttffl 3 

^a, i^r/uf^A^tBifn^ns 5. im 

4 4. 6JH^%R^0. 3IS^%T'feofCo C<D 
m^^n^&9 0mA/ cm 2 ^«SfETttf6L/fc 

[0 0 4 4] 

• ^^xyi/-r (^jx.«oAn>tfn.-^^^g* 

[HI] ^SSffl^aELSR^O— «*^L,fc*SWfffi 

[02] ^aM^WtiEL^^WJeOfflftjRLfcttaW 

[0 3] *Kffl©#«EL*^OB'J<O0O**Lfc«a:»f 

[0 4] ^MOWttELS^SU^fiaJSrSL/fc^W 
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3 WtSSfBt/i 
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3 c 3 b ttts&s^ttTis^snswaim? « 
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